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(54) DRAM ACCESS METHOD AND DRAM CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable high speed DRAM access. 
SOLUTION: The method includes a step of accessing a DRAM including 
a step for discriminating kinds of accesses to the DRAM and a step for 
switching an access mode in accordance with the discriminated kinds of 
access, a step for deciding whether or not the address accessed last 
time matches a column address of the present one, and a step for 
switching the access mode in accordance with match/nonmatch of the 
decided column address. 




(12) & §g (A) ODttaftflB&N** 

mi^H "282746 

(43)&WB TO1*P(1999>10J!15H 



(5i)intcL s mm F I 

G0 6F 12/02 5 9 0 G0 6F 12/02 5 9 OA 

G11C 11/401 G11C 11/34 3 6 2D 



■m m&mvm ol ($ s jo 



(21)ffiSS# 






3900G9531 










(22)ffi«B 














INTERNATIONAL BUS I N 








ESS MAS CH I NES CORPO 








RAT I ON 








7^'J*-&^ffll0504, =3.-3-*ffl 
















-tBS * 
















B*7-r ■ ■ xA«aaa mm 














(74)ft3A 





(54) DSm«D«fH DRAM7^-feX*&fe<fcOT)RAM3>hC-7 



(57) 

[BHS] KjiftDRAMr^-t^*Wffit-**»DRA 
x ■ K£r$t>&x.5;x7 1 5/7££r#tfDRAM'MZ> 




(2) 



1 -2 8 2 7 4 6 



[iM2] ia7^tXfflfI&WSiit5^f77" 

ww-« - t «r£&iii*« i k*©**. 

5«^(!if4, *©&©7^* 1>1&^7 t 

K&astt* - 4 i is«©Mfe. 

mmtfi?-* ■ 7?-fe^T-fe5®^tt.7>^ • 7^ 
Haws its ttfcitfltfc-rs, §s*?t5 

[S##S7l DRAM^7^t?Mf&or, D 
RAM^CTi'tX ■ -=&- K^S, ^-v 5 ■ FX&3 
fr^yjfj* • 7^-fe^ ■■=e- F-efc5:S>£fflH- 3J*7 

DRAM7^;*©«!lI£«}^5*7;y7i:, „ 
WBWHSftfcT^-S**- K^-i^ ■ *- FXifc 
!9, ^o|siaWi§Hfc7^-tr^©Sffi^^7^-fe^ 
X&SS^-ft, CAS7^i?^©^*3r*5^^-7 7 P 

5, a^oMtaWjS^fc7^-te^©«iSx-^ • Ti> 
mtmmiSfrtz.T?*^- • 7^-tr^ ■ 

SWBWBiJS*bfc7^*^- F#7^A ■ 7^-fc* ■ 
-e-FXfe?), ^oMH2WJ$^fc7^^©SS^x 
• 7^-tr^X&3t§-&«, RASTH^iCAS 
T^-t^^fe^^ofc^Sc-7'y^^-^UX7^-feX 

tt2?7y/i ! > RAS7^txiCAS7^txt 



HB-t-S?-*- RAS7 
^ -fe * <t C A S 7 ^ i? X £ £> r 4 o X 7 ^ -fe * £ 3& T f 
5^7 y7£#tf r. t **S1Ki-*-5iS*Si 7ffi*©;fc 

[tfjfcg9] DRAM^T^t^Mt^oT, 
Btlgj7^-fe^.ff«fcofc7 FV*£5i£©7 Fl^©ff7 
K ^^-S UXV^S A^^^J^f-S *7 y -ft . 
MIB^JRffSixfcfT7K^©-ife©#iSi::jSliX7^-t 

iff [3Mt$i0l tJffir^-fe^-^-KSMSOSMiS;* 
7-yy-iK • KSfctt?^^ * 7^-te* ■ 

-5? . ^e- F^SIiRSIX-. fftffitT FW^-gcL&V^ 
i&^tai7 v^A ■ 7^-ir^ • F^jStRSti-S;: 

^-©&©7c?-tr;M£ib-^X 1 fefT7 FV*^— Sc+St© 
t^SUUX, 7*y^-r-5>£-t3rt#<7:?-fe*£* 
JP TU 

WIEfT7KV^^-g:L^V^S«, ^©&©7^tr 
*tc jsv^T tff 7 F fxtf-SlftV % © t Ltv 
7 , y^Y-^£*Jr&-oX^?,7^-fer^£^7'tS-t 

Ilt*«13l DRAM-.W^t^MX**oT, 
DRAM--©7^"t^ ■ =£-- Fi&s ■ FX& 

B«laI7^-fe^(0fcofc7Kv^t^tt©7 KV^(Dff7 
j<? K t X V ^ 5 ]WB»» £fflfrr S ^ 7 s' 7 s £ „ 

H«fB7^-fe^^- K^-?-^ • KX*t)^ ^ofJia 
20(50^7 KV*#-g£LX^54§£-MU CASTn 
^ (0^%^ r ft ? ^ 7 y7t „ 
fHE7^-&^ ; E— K^-i? ■ FX* i) , ^■offllB 
2o<Dfir7KV^ai-&L-^^fi, ^!J7-r-i?£ 

Buia7^-fe^ j e- Y&JV?* * 7^-ir^. ■ KXfc 
9 s ^-omiiE2o«ft7 Kv^;5S-g-r5^|±. 

mmr^±^- V&yy^J* ■ 7^*x - FX-& 
iP, *=>oMBB2o©?T7F^^^-ifcU*v>»-g-t4, R 
AS7^*7.tCAS7^tX^feofcgi^!Jf 
•¥-^*LX7^irx^Ti-S^7i/7't, Sr^tf^ 

0M5?77m RAS7n^tCAS7^t^ 
£Jjr iteo fzm^fy> 7-r - UX7 ^ -fe ^£^71" 

5ff fiate-^-^ ■ FicigJ'?»x5^7s'7^, RAS7 



3 

fiX? &*mifc&-t-&tt*ffl 3 IE*©* 

im^mi 5] DRAM^(frf5fcfe©=!yha- 

WJ * ftfc T ^ -t: X © fflM £ Jfc C T D R A M~- © T ? -fc 

^fr»7i-5ii*»ftti-5, DI*«16iB*«>=> 

^-tr* .*-K*«aR**l,5ii:«rWRfc-*-5» MOT 

^-^ ■ ^ - KSfcliyy^i- • T^tx ■ 
Kt»*+Si i t^trM** 2 0f5«©=< > ho - 
7. 

[fit*:® 2 2 ] SfrlEfTT K 

^©to7^t^!c*)V^^ffr Kv*as-grf St>© 
TU 



1 -2 8 2 74 6 

4 

^ !/ - S?& & i ft o T £> 7 ? -fe * T 1~ S ^ i 
[»*S2 4] DRAM^^ffl-rSfcfeffi^^M^- 

UiaT^-fe^©feo7tr K^^tste©T Kvxofrr 

2o©fi-TKV^.^-SL5 f i^®-a'fi, ^JJ^-v^S- 

9, ^oB&S2o©frTKv^S5— iSrfS^tt. RA 
S7 , ^"fex£CAS7;J'"fc^£r:J3~&V\ 

9, ^-ogrfS2o©tfT KV^SJ— SrLJteva^'Fi, R 
ASW^iCAST^tx^ii-Dftll^yf 

-7, 

[»*S2 5] SHB5^^A • T**x K©5) 
^m^ s , RAS7i?t^tCAS^tx|:iJifto 

[0 0 0 1] 

y^-yVn-T^t^-y*!) (DRAM) ©OT 
KBBU ^&S'PL<sxrf, DRAM-.©S4T^ 
-fe^^*5 J;tKD R AM^WSp-f 5 fcfe©D RAM^y 

{0 0 0 2] 

©jaS^f-K4rl^J:$-ar5fc*}-f^ DRAM-®7 
^-tTt^MSrMSS-fSr i^SilX'&S, w©DR AM 
^©7^-t^^FM^rS^-rs^t UT, fr^^S^- 

y^Sfi, DRAM^0T^t7 C3oV>T % — gfrrK 

5ilTKW^©Jg^ (CAST^tx) icfgX-Cx-^© 

SltRAS7^«tCAS7^^45, 
W57y^A-7^t?a {RAS7m^-K 
83 J; > 0f>RAST^-fe^lE3iC^feV^iSiS*r : ?'-fr 

[0 0 0 3] B*H©«tt^M^«U ¥3-2 5 7 8 5 



s 

10 0 0 4] @1 O^-yy^ffl^fcTJt^JS 

V^T©*#S*4*4&-?a!>«t*A.5. 438, i^Tf 
£©7KWB (fitt) Kill 3 Lr*3^4te*L5it& 
[0 0 0 5] i©«3»Efl>^-e?>^ft©*jSL4:Bfci*Ufc 

^ * y Mtp@i&# b #B©»sfcsyB&?s, ¥7-848 
savors. 

[0 0 0 6] La»uftase>, ~©*§£-f±> ^^S7^t 

$ & i~ 7* ^ -fe * ai*#^©itiE@K^Sf tci-mt} 5& 
Sfc, ¥7-84 8 6 6^im 79* 

*©a»iic#B ^it7?*^m\z.^x\±mm^ 

iix^&\ 

[0 0 0 7] 

4 D R AMT ^ "6 X & Wli t -T 5 D R AM7 ? ± X^fe 
Jb'itfDRAM^y J- n -9 £rWfei~3 ~ t 
[0 0 OS] Sfc, *3SK©gffti4, ^©^-v^ 
i££r$ ^MiLfeD RAM7^ -t *;trSfeJS ± ffDRA 

[0 0 0 9] *?lf}©P#)Si, DRAM7^t 

X<Dmffi&kT>RAM7? J bX<nmmk7i>-ZX ■ 



(4) 1 1 -2 8 2 7 4 6 

e 

[00 0 1 0] *3SS!?©is£f±, -£©fe>f- 

Sr^KDRAMT^-fc^OJlBfffi^iJL-C, Kif&D 
R AMT y" -fe X £ SJffi £ 0 s D R AM =« V h 

[0011] 

I«B&ff8ti-5fc»©^S] *»WfcJ:it.Hr. DRA 

SXTy/t, &^tfDRAM-.©T^-fe^*j£^fttft 
if SiiS. rif, Ty--fex©Sfli£{2, *^T;?ir;*4 

[0 0 12] gfc, Jf^SfiSEiftfi, DRAM-©7^ 
£©T KVX©fTT KV^^-lfcLT^S^^^^JBf 

30 [0 0 1 3] S&fc, *»WtJ;*it£, ^n-fcj/ih^k 
©ff^fciS CTD R AM-nOT? -fe7;©ffii& fflij-f 3 
¥UBU £ tlfc T ^ "fe * (Dffim^fc D R AM- 
©7*y"fe;* K£$!»&;t3#j§i:i*-&tf, DRA 

[0 0 14] S&tC, *3SW!=J;^, DRAMSrOT 

fcT KV*f:S4©T Kvx©ffT KVX3)S-S:L-CV> 

[0 0 15] 

[0 0 16] *3§^©^S#i*. DRAM7?t^i| 
Ciot, Sgf©T^*^i::S3!tSfif7 Ku-xfcSiff© 

>.) i-5»M«MW:«-fcft«tfcjlv^Ufc. -*-**> 
^ *>, ^r^-fe^T&s^-©^^-^ • T^-fe^© 

EiSKHfeiSiHjV^ t SrSV^Ufc. ii-e^7^t^ 
tli7n^7A^©7^tx?:»L, 7^-^ -T^-fe 

!C, ^J8S!#a, ^7^t^t7-^ ■7^tx«^ 
^M^^H^-t^*, 2-:©7?t7,tt^*iiLtl 

y-t^ t^-y> • 5X{±«-*a8lLt*4i*«»* 

SO ? kDR AMT? -ZXtoffimkT C^- 



[oo 1 7 1 m2ti*mm<z>Bi<£>mmw<D-DRAMT 

^fEf^ffiitt (RAS7?t^) ASfffc>*tTV-*5*il& 

[0 0 18] T^-&*OffiS#i^T^-fe*T-&5J&B- 
tf, ^r^-fext-fcSi^rft, ^©&©7;f-lr* , b 
[0 0 19]-*. 7 ©afflux • T^*^ 

fl—^^ftoT/^T^ F/Wftffi, f ftfr*>R 
AST^t^^ftTV^iV^l (RAS^-K) i'^ 

[0 0 2 0] [!]2©^>";?7>f F^tg CRAS^- 

7^-6^tSb5i^l:ii> RAS7^t?J:CAS7# 
■fe^&*jr*oTT^-fe^Sr^T+5. ~©n#, RAS 

S#Ki±, ^©7^W^7^«t?fo3tf 
HUT, y!If J r-^«;ift<^7^r^^ 

[00 2 1]-J, 7^-i?*©®®^-* • 7^* 
T-fc5^(Cf4, RAS7mtCAS7mi^ 

ifrtt, 7*— 9 ■T^-lf^-CfcSll^KH:, ^©&©7:? 

s?t*scjfcor^v^r-f KA<#tt. t^ + ^RAS7 

^-tr^StLT^ftWRlB (RAS^-K) 
[00 2 2lS2©7o-|^m DRAM7?t 
*©ffiMt::jSSUT7?-fe;* • K£Si 5 SUITES. 

-r>fci>%, 7^tx©ag^7?t^tS)5H ! - 

* -7^t«-l)5»t>hi:U, ^©&©74"fe 
X^-S? • -=e-— FSfcttRAS^- K^fifU -© 
2o©*-KV^-fft*»trS»«ifc»RU-CV^. ~©^ 



(B) 1 1 -2 8 2 7 4 6 

8 

J: o-cav^es*i,fc, 2o»7^txs#* 
jgjfcUT3S^3#^KV>£v^5&.&i-£<K t,©T 
*>5„ .fcitlf. 5 s -* ■ 7^t^fi.5S^ 

Si, ffJFwc-WUcSb^ 3ifJ6?!fcRAS 

©J; 5 frT FW^ Fa*— ffcUftt^&-0t±£ia:/y ^ 
+ - -:>£*s n ftjbft ft ftiift £> * v^t v> 5 X£ SrEHH- 

[0 0 2 3] B3{±#»W©82©3«fctt©DRAMT 

*v9T*?'i-?9te, -r**!^-^-*- watt 

5*i8EtfT3lK (RAS7m) iWtti-CV^Wg 
d^T^-t^^H^^JtSo AM-, -^-if-t^h© 

<D7 FV*©?T7 h r lsX&-$tLX^&-A^frmmZ 

[0024]^^'ty f--f5&& (fTT F^#- 

SrTS^-) left, -<-^-*-F;js-effl**aS#S*i 
C A S 7 ^ -fe X © Sr 33 ^ ft o T T ? -fe * % 81 7 i" 5 . 
i» ffV^jttUi, -<-f ■ t 5- h+SiMWi, ^©&© 

[0 0 2 5] ^-v?- 3 (ff7K^ 

as-gtLftv^) trt, 'i— • Ki^^^n 
. 7^*^ • ^- F~§J?)f&x.e>;}x, -fVf-r-^^ 
iftofcmi-RAS 7^"!2^ iCAS7^ir^^fft\ 

ft©7^^^^tr7 h*^#- gfcUft^&rofc^SSU 
w r, 7Jf t-^'^ot^y?7'f Miv i- 

4fct.RAS7^t^^Tl,^« (RAS^- 
K) tc#5. 

[00 2 6] HSO^T-f FMftS (RAS-e- 
F) S6ir^©7^-tex^TOS*l,§ t> -eLT, 

uh^ut, tyhofi^ -t-ftfo*>W[a7 

^-t^©feofc7FW^t^©7 K^^©ff7 Ft^^ 

■5^{-fis RAS7?«irCAS7;«l^i4 
oT7^-fe^S'^7-f5 <J ^©^, RAS7^-6r^- j e 

ftV\ f^^S> ' t ? f-tS^t-tt^ * 

©j3c©7^"fe^t*}V^-ct j <-v ? * t? Si"51j©t : f 
MUX, ■?yr+-&tri-&Z.btt<'* % *'*T0T'f7 

mm, -rftt> v<-5? ■ fs^s, 

[0 0 2 7] ^-v?- (fT7FU-^ 

iSS-SLftV^-^) (Cii, RAS7?t^iCAS7^ 
-e ^ fc P - & 33 r ft o -C 7 ^ * * SriTT-t- 5 . 
#V^**ttf» -i-S?- ?^t5^-l:il ^©^©7 

5i? !)ft-?^e:«oT^y^7'f KA'Stffi, -fft*>*> 



[0 0 2 8] m30>7 ^-{33a^^T^^, ^<-i?- tyt- 
ftfc>*> 4 5?- tyhcfMtvMax, *«* 

(r: J: tiff, 5^^<f^filltttRAS* 
- F^itKLStitS, Ufe#oT, ttC^-i'y^l 

- fftjsr ft*?fttf*l«ft & ftv^iv^ 5 *&*Ba 

[0 0 2 9] *SH©DRAMS:ai»t 

AA^ffiS, «79»e, *M»ji*!l3>F 
iiiii*Ii»^VFo-7liDRAM2 1 CASH 

msriftf^f-et ftV\ 
10 0 3 0] @5B, *iH©DRAM^y l 

ft*, tttfV^ftJKrtBfctt, ^t?t 
a> &. ©if -SHOS DTDR AM^© T £ * ©«tg£«J 

[0 03 1] CPU4i>&B, A^g&jMT, 

*jjH-is^se>iit<5. M&in mioses 

o*# _h5£ LfcE 2 © 7 n - ir^o jtSS® £33C ft 5 „ i" 
;t§#Jtfci4, WJ£HfcT^*©SfI!a&Cfc*]*Wi 

inlltffilCASH^^y 1 0#~.fc«SWg-©#2l&*1.5., 
[0 0 3 2] W5?^?H»13(iA*$ii5TKV^ 

2r<Dms%&&i-% t mmkz^ m&itf&mis 1 2 tr f 



(t^ggsp 1 1 -2 8 2 7 4 6 
10 

U ^©S^SrMftlP 1 1 icfcWJ-f 6„ IHWft 1 1 f±, 

fc—ftdo -ffcfc>*>, SMPSl 1«DRAM2-MI 
14&^L-C, RAS7^?|f, cAsrmif 

ft*, IspfiCCASH^U 1 0*M»*ttP«*P»& 

[0 0 3 3] £)UtfftWLftJ:5l^ ^3S?!«. 7*-fe* 

^■t*«>fflBS*:i±"S-s? • t ? f-©3TS§£«iL-t\ 

T^-fex • F^g^i - * ■§>©"<?*>§. LfciJSoT. 
fE*0'!-iJ^S© J; 5 1, V s • t y Y LftV^ 
£-fc#IJ:7 r D - ^Srffft 5 &g#ft < ft 9 . D R A 
M-^caiS^ftr^-&x^^tft5 0 Sfc. 

S4DRAMr^-fcx^fii45, 

IM2] tIKO^I«t)DRAMr?t^iS©7 

[us] *?6W©— ll^J© dram 7^1?^ ;£}£©:? 

[04] «W»-^S«©DR AM^ y f- c-7 

10 5] *^B(D-SIWODRAM3y|>D-7roi 

l 

2 DRAM 

3 rtSgjt^ey 

4 MPU 

5 AASg 
6 

7 *WS^*!) 

9 

1 1 mm^ 

1 2 

1 3 l^v 5 ^^ 
14 [ML 



(7) 



®ffl¥l 1-2 8 2 74 




(8) 



i 1-282746 




T ) i [ 

_zzr^ rr; 



